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Abstract

As childhood obesity is increasing in urban areas, this study was designed to explain the association of lifestyle-
related factors with obesity among primary school children in the Khulna City of Bangladesh. Data were collected
from 257 purposively selected mothers of primary school children. A semi-structured interview schedule was used
for data collection during February and March 2019. Findings indicated that a significant proportion of the
teenagers were obese (44%). Results from regression analysis revealed that children having health problems,
frequency of meals taken per day, and time spent in outdoor games have a significant association (p < 0.05) with
childhood obesity. Moreover, children having health problems (AOR = 4.941; 95% CI: 2.273-10.745; p < 0.001),
taking meals more than three times in a day (AOR = 24.534; 95% CI: 10.024-60.046; p < 0.001), and spending less
time in outdoor games (AOR = 2.736; 95% CI: 1.242-6.028; p < 0.05)) were more likely to be obese. The study
suggests that parents should motivate their children to adopt a healthy lifestyle. In addition, adequate playgrounds
for children can help to prevent obesity and should be prioritized in the management of childhood obesity.
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Introduction

Childhood overweight and obesity have become serious public health problems in both developed and developing
countries, including Bangladesh, because of their robust association with adulthood obesity (Rachmi et al., 2017;
Raychaudhuri & Sanyal, 2012). Adverse health consequences such as the high prevalence of blood pressure,
diabetes, respiratory disease, and orthopedic and psychosocial disorders are related to obesity (Koirala et al., 2015;
Mirelman et al,, 2012). It is also related to an increased risk of morbidity and mortality as well as reduced life
expectancy (Hasanat et al., 2019). However, the wotldwide prevalence of overweight and obesity amongst children
and adolescents within the age group of 5 to 19 years was over 340 million in 2016 (World Health Organization,
2020).

However, childhood obesity has been attributed to many factors. Lifestyle-related factors are the significant
ones that lead to obesity amongst children. Due to rapid urbanization and modernization, changes in childhood
lifestyle, characterized by an increase in the consumption of energy-dense foods and physical inactivity, lead to a
global obesity epidemic that poses significant public health challenges (Hasanat et al., 2019). Several studies
identified a variety of lifestyle-related risk factors for obesity including dietary habits (Mahfouz et al., 2011), physical
activity (Ahmed et al.,, 2016; Al-Nuaim et al., 2012), sedentary behaviours, screen time (Al-Ghamdi, 2013), and
duration of sleep (Al-Hazzaa et al., 2012).

Several factors related to eating habits and food choices have contributed to the incidence of obesity
among children, particulatly the regularity of skipping breakfast, sugar-sweetened drinks, fruit and vegetable
consumption, sweet and candy consumption (Hammad & Berry, 2017), consumption of fast food and soft drinks
(Abduelkarem et al., 2020; Rahman et al., 2014; Saha et al., 2011; Xu et al., 2018).
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Physical activity is an important factor contributing to obesity, particulatly in children (Al-Nuaim et al.,
2012). Physical inactivity increases the risk of child obesity (Alazzeh et al., 2018; Hasanat et al., 2019; Hills et al.,
2011). Television viewing and playing computer games could contribute to the increasing rate of obesity by replacing
time for physical activity as well as increasing food consumption (Al-Agha et al., 2016; Alghadir et al., 2016; Desalew
et al.,, 2017; Hossain et al., 2020). Sleep duration is another important lifestyle-related factor that has been studied in
association with obesity (Ahmed et al., 2016; Piryani et al., 2016). As modern lifestyles give access to smartphones,
television, and video games round the clock for teenagers, that ultimately affects their sleep health (Al-Hazzaa &
Albawardi, 2019).

Due to rapid urbanization and modernization, the lifestyles of all age groups are changing day by day. The
availability of fast food and limited or no space for physical activities triggers the risk of obesity among teenagers in
urban areas. However, childhood obesity is a serious concern in developing countries like Bangladesh, especially in
urban areas that remain unexplored. Thus, the present study aims to explain the association of lifestyle-related
factors with child obesity in the Khulna City of Bangladesh. Moreover, this study will help to further policy
interventions as well as add a new dimension to the research area.

Materials and Methods

Due to the blessings of modern technology and urbanization, the lifestyles of children are changing, which
ultimately stimulates the propensity for obesity among children. The study was explanatory as it tried to explain the
lifestyle-related factors and their relation to obesity amongst primary school children in the Khulna City of
Bangladesh. As childhood obesity is increasing in urban settings, six pre-primary and primary schools from the
Khalispur region of Khulna City were purposively selected to conduct the study for two months (February-March
2019).

Data were collected from the mothers of school-going children aged 5 to 10 years in the aforesaid study
area. Mothers were chosen because they are the primary caregivers and, at present, they usually come to the school
with their children and stay at the school to pick them up. Due to children’s safety, the principals of the selected
schools in the study area did not provide the list of the children. As the size of the population was unknown, a total
of 257 mothers were selected purposively for data collection.

A semi-structured interview schedule was followed for data collection. A pre-test on 18 mothers (3
mothers from each school) was conducted in February 2019 before the final data collection to minimize the
inconsistency of the data collection tool, which was excluded from the results. Final data were collected by taking
verbal consent from the respondents in March 2019.

Children’s obesity was measured by their Body Mass Index (BMI). A digital weighing machine and a
vertical scale were used to measure these parameters. Children’s weight was measured in kilograms and height in
meters. The BMI was determined from the ratio of weight (kg) to height (m) square. After that, their BMI was
classified into four categories according to the Official Centre for Disease Control (CDC) growth chart for boys and
gitls aged 2 to 20 years (Kuczmarski et al., 2002) such as, underweight (<5% percentile), healthy weight (5™ percentile
to<85t percentile), overweight (85" percentile to <95% percentile) as well as obesity (=95"percentile) based on age
and sex-specific BMI percentiles.

The outcome variable in this study was the child’s BMI which was categorized into obese (=95%) and non-
obese (<95% percentile) in line with a prior study (Ganle et al., 2019). Among the predictors, we included several
lifestyle-related factors such as preferred food (food away from home and homemade food), frequency of meals
taken in a day (regular and irregular), consumption of fast food (regular and irregular), sweetened food (regular and
irregular), and soft drinks (regular and irregular), time spent in outdoor games (physically active [<1 hour] and
physically inactive [=1 hour]), time spent on screen watching (<2 hours and >2 hours), and sleep duration (<9 hours
and 29 hours). These variables were considered in the present study as some prior studies found those variables to
be significant determinants of child obesity, e.g., dietary habits (Abduelkarem et al., 2020; Hammad & Berry, 2017;
Mahfouz et al., 2011), physical activity (Ahmed et al., 2016; Al-Nuaim et al., 2012), sedentary behaviours, screen time
(Al-Ghamdi, 2013) and sleep duration (Ahmed et al., 2016; Al-Hazzaa & Albawardi, 2019; Al-Hazzaa et al., 2012).

On the contrary, the age of the children (5-6 years, 7-8 years, and 29 years), sex of the children (girl and
boy), and having health problems (no and yes) were considered under demographic and health-related variables in
this study. These variables were also found as significant predictors of childhood obesity in previous studies (Hajian-
Tilaki & Heidari, 2013; Hassan et al., 2016; Jalfusson et al., 2010).
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We analyzed the data using the Statistical Package for the Social Sciences (SPSS) version 20.0. The personal
characteristics of the mothers and children were analyzed by percentage distribution. Pearson’s chi-square (y2) test
was conducted to assess the significant association between outcome and predictor variables considering a p < 0.05
significance level. Later, binary logistic regression analysis was executed by considering the variables that were found
statistically significant in the Chi-square test. Results of binary logistic regression were presented as adjusted odds
ratios (AOR) with 95% confidence intervals (CI).

Results

Personal profile of the mother

The personal characteristics of the mother are presented in Table 1. The highest percent of the mother (56%) were
aged between 28 to 34 years and 79 percent of them were Muslim. About 37 percent of the mother had a tertiary
level of education. Most of the mothers were housewives (76.7%) and the rest of them (23.3%) were working
mothers. Around three-fourths of the mother (76.7%) had been living in a nuclear family, and the majority of the
family consisted of 3 to 4 members. Nearly 40 percent of the respondents’ monthly household income was more
than BDT 40,000.

Table 1. Personal characteristics of mothers

Variables Number of the mother®=257 Percent (%)
Age of mother (in years)
21-27 60 23.4
28-34 144 56.0
=235 53 20.6
Religion
Muslim 203 79.0
Non-Muslim 54 21.0
Education of mother
Primary (1-5) 4 1.6
Secondary (6-10) 75 29.2
Higher secondary (11-12) 81 315
Tertiary (=13) 97 37.7
Occupation of mother
Housewife 197 76.7
Working mother 60 23.3
Nature of the family
Extended 60 23.3
Nuclear 197 76.7
Size of the family
34 180 70.0
=5 77 30.0
Monthly household income (in BDT)
<30000 82 31.9
30001-40000 73 28.4
>40000 102 39.7

Personal profile of the children

Data presented in table 2 reveals that the majority of the children (35.8%) were aged between 5 and 6 years, and
more than half (52.1%) of them were boys. About 64 of the children were studied at the primary level, and the
remaining children were studied at the pre-primary level of education. Nearly three-fifths of the children did not
have any health problems, and the rest of them were suffering from health problems. Regarding the BMI of the
children, a significant portion of the children was obese (44%) and 56 percent were non-obese.
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Table 2. Personal characteristics of the children

Variables Number of the children Percent (%)
Age of the children (in years)
5-6 92 35.8
7-8 90 35.0
29 75 29.2
Sex of the children
Girl 123 47.9
Boy 134 52.1
Area of study
Pre-primary (Nursery and KG) 93 36.2
Primary (One to Five) 164 63.8
Having health problems
No 155 60.3
Yes 102 39.7
BMI of the children
Obese 113 44.0
Non-obese 144 56.0

Association of lifestyle factors with child obesity (Bivariate analysis)

Table 3 depicts the association of lifestyle-related factors with obesity among primatry school children. Overall,
findings indicate that childhood obesity was significantly associated with having health problems, preferred food,
frequency of meals taken per day, consumption of fast food, sweetened food, and soft drinks, time spent in outdoor
games, as well as time spent on screen viewing. On the contrary, age and sex of the children, and sleep duration per
day have no significant association with childhood obesity in the study area.

Association of lifestyle factors with child obesity (Binary logistic regression)

Binary logistic regression was executed considering the eight significant variables out of eleven variables used in
bivariate statistical analysis, namely children having health problems, child preferred food, frequency of meals taken
per day, consumption of fast food, sweetened food, and soft drinks, as well as time spent on outdoor games, and
screen viewing. The results indicate that children having health problems, the frequency of meals taken per day, as
well as time spent in outdoor games, have significant association with childhood obesity. Moreover, findings predict
that children having health problems were 4.941 times more possibly to be obese compared to their counterparts
(AOR = 4.41; 95% CI: 2.273-10.745; p < 0.001). Similarly, the risk of obesity among children having more than
three times meals in a day was 24.534 times higher than that of those who had meals less than or equal to three
times a day (AOR = 24.534; 95% CI: 10.024-60.046; p < 0.001). Finally, children who spent less time in outdoor
games have 2.736 times higher risk of being obese (AOR = 2.736; 95% CI: 1.242-6.028; p < 0.05) than those who
remain active physically by spending more time in outdoor games.
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Table 3. Association of lifestyle-related factors with obesity among school children using bivariate analysis

Independent variables Children’s BMI Chi-square p-value
Non-obese Obese value

Age of the children (in years)
=6 50 (54.3) 42 (45.7) 1.228 0.541
7-8 48 (53.3) 42 (46.7)
29 46 (61.3) 29 [(38.7)

Sex of the children
Girl 65 (52.8) 58 (47.2) 0.972 0.324
Boy 79 (59.0) 55 (41.0)

Having health problems of the children
No 104 (67.1) 51 (32.9) 19.411 <0.001*
Yes 40 (39.2) 62 (60.8)

Preferred food of the children
Food away from home 72 (47.4) 80 (52.6) 11.332 <0.001*
Homemade food 72 (68.6) 33 (314

Frequency of meals taken per day
< 3 times 102 (91.9) 9(8.1) 1.020E2a <0.001*
>3 times 42 (28.8) 104 (71.2)

Consumption of fast food
Trregular 123 (66.1) 63 (33.9) 27.866 <0.001*
Regular 21 (29.6) 50 (70.4)

Consumption of sweetened food
Trregular 110 (64.3) 61 (35.7) 14.277 <0.001*
Regular 34 (39.5) 52 (60.5)

Consumption of soft drinks
Trregular 121 (65.1) 65 (34.9) 22.247 <0.001*
Regular 23 (32.4) 48 (67.6)

Time spent in outdoor games per day
Physically active (<1 hour) 84 (68.3) 39 (31.7) 14.396 <0.001*
Physically inactive (=1 hour) 60 (44.8) 74 (55.2)

Time spent in screen viewing per day
<2 hour 103 (66.0) 53 (34.0) 16.095 <0.001*
>2 hours 41 (40.6) 60 (59.4)

Sleep duration per day
<9 hours 61 (61.0) 38 (38.4) 2.039 0.153
29 hours 83 (52.5) 75 (47.5)

* Significant at 5%

Discussion

Childhood obesity has recently been an important concern worldwide and seems to play a significant role in the
development of many childhood diseases (Rauniyar et al., 2018). The present study aimed to explain the association
of lifestyle-related factors with obesity among primary school children in the Khulna City of Bangladesh. Findings
reveal that in the study area, 44 percent of the children were obese as the study was conducted in the urban areas.
The higher rate of childhood obesity and overweight was also noted in prior studies (Akter et al., 2020; Zabeen et
al., 2018) conducted in Bangladesh among children between the age group of five to eighteen years. Results of this
study also reveal that having health problems, frequency of meals taken per day, and time spent playing outdoor
games are the significant lifestyle-related factors correlated with child obesity.

We found that children with health problems were at a higher risk of being obese than their counterparts
which corresponds with the findings of eatlier studies (Bertapelli et al., 2016; Lee & Ham, 2015). This fact might be
explained by the findings of a prior study (Hering et al., 2009) that found obesity among children is associated with
increased healthcare use.
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We also found that the prevalence rate of obesity was higher among the children who preferred food away
from home compared to those children who preferred homemade food though it failed to exhibit any significant
association. Inconsistent with this finding, prior studies conducted in China (Ma et al,, 2021) and Portugal
(Machado-Rodrigues et al.,, 2018) found that a higher frequency of eating outside per week was significantly
associated with a higher prevalence of obesity amongst children. The possible reason for this discrepant finding
might be that we only considered the type of food children preferred rather than emphasizing the nature and calorie
content of the given meals.

Table 4. Child obesity and its predictors (Binary logistic regression)
Factors Cocefficient (B) p-value AOR 95% CI

Children suffering from chronic diseases

No(rcf)

Yes 1.598 <0.001* 4,941 2.273-10.745
Children’s preferred food

Food away from home(ed

Homemade food -0.121 0.762 0.886 0.405-1.938
Frequency of meals taken per day

< 3 times(reh

>3 times 3.200 <0.001* 24.534 10.024-60.046
Fast food consumption

Irregular(red

Regular -0.807 0.079 0.446 0.182-1.098
Sweetened foods consumption

Trregular(rh)

Regular 0.279 0.531 1.322 0.552-3.162
Soft drinks consumption

Trregular(rh)

Regular -0.688 0.129 0.503 0.207-1.221
Time spent in outdoor games

Physically active (<1 hout) (<h

Physically inactive (=1 hour) 1.006 0.013% 2.736 1.242-6.028
Time spent in screen viewing per day

<2 hourf(re)

>2 hours 0.337 0.404 1.401 0.635-3.093

*Significant at 5%

We noted that children who have more than three meals in a day have a higher chance of being obese than
others. It is also found in another study (Lee & Ham, 2015) that the significant effect of overeating among children
increased the risk of obesity development. Frequent taking of meals might be influenced by neural and hormonal
regulatory control which plays a significant role in hunger and satiety as well as sensory stimulation, gastrointestinal
signals, and circulating hormones further contribute to food intake (Scaglioni et al., 2018).

Frequent consumption of fast food was recognized as a significant predictor of obesity among school
children in previous studies conducted in Saudi Arabia, America, Bangladesh, and China (Almuhanna et al., 2014;
Emond et al., 2020; Habib et al., 2020; Zhao et al., 2017). However, the present study found no significant
association between the consumption of fast food and childhood obesity. Inconsistent with the findings of prior
studies (Katzmarzyk et al., 2016; Keller & Bucher, 2015) the present study did not find any significant association
between childhood obesity with sweetened food and soft drinks consumption. The possible reason for this finding
of the present study might be that we included whether children consume fast foods, sweetened foods, and soft
drinks on a regular or irregular basis without considering the quantity.

We also observed that children who spent a longer period playing outdoor games have a lower risk of
being obese and this is aligned with previous studies (Amidu et al., 2013; Hammad & Berry, 2017; Neto et al.,, 2014).
Reduction of open space for playgrounds due to unplanned and rapid urbanization in Khulna City can be a factor in

240



Khulna University Studies Volume 19(2): 235-244: 2022
DOIT: https://doi.org/10.53808/KUS.2022.19.02.2147-ss

reducing the physical activity of the children, which ultimately increases the risk of obesity amongst children
(Bhuiyan et al., 2013).

Time spent on TV or screen viewing has a significant relationship with childhood obesity which
corresponds with some existing literature (Hossain et al., 2020; Zhang et al., 2020) that found watching TV for more
than 2 to 3 hours per day tended to increase the chances of obesity among children. However, the current study did
not find any significant association between TV/screen viewing and the prevalence of child obesity.

The strength of the current study is that it covers lifestyle-related factors to assess their relationship with
obesity among the younger age group, as childhood obesity is becoming a growing public health concern
throughout the world. However, the potential limitation of the present study is that it was conducted in a particular
area. That is, it could not be generalized to the entire young population of Bangladesh. In addition, respondents
were selected following the purposive sampling technique which might raise the question of biasness.

Conclusion

The study aimed to explain the association of lifestyle-related factors with obesity amongst primary school children
in the Khulna City of Bangladesh. Findings indicated that children having health problems, higher frequency of
meals taken per day, and less time spent playing outdoor games were the significant predictors of childhood obesity.
The study recommends that parents should motivate their children to adopt and habituate a healthy lifestyle, e.g.,
reducing sedentary activities and motivating them to be active physically. Moreover, adequate playgrounds for
children that can help to prevent obesity and should be considered on a priority basis in dealing with the
management of childhood obesity. Further research can be carried out in a broader aspect at national level on young
children to generalize the effect of lifestyle-related factors on childhood obesity.
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